Quantitative Mass Spectrometry-Based Secretome Analysis as a Tool to Investigate Metalloprotease and TIMP Activity.
Cell surface proteolysis controls numerous biological processes including cell-cell attachment and the communication between cells. The membrane-tethered families of matrix metalloproteinases (MT-MMPs) and disintegrin metalloproteinases (ADAMs) are major enzymes involved in the cleavage of molecules at the cell surface, and their activity is finely regulated by their endogenous inhibitors, the tissue inhibitors of metalloproteinases (TIMPs). The biological function of a metalloproteinase closely depends on the subset of substrates that it cleaves. Similarly, molecular processes that are regulated by a specific TIMP strictly depend on its unique inhibitory profile.Herein, we describe a mass spectrometry-based method for the quantitative analysis of protein abundance in conditioned media of cultured cells that is particularly suited for substrate identification of membrane-tethered metalloproteinases and for the identification of membrane proteins whose cleavage is regulated by TIMPs. This unbiased proteomic method represents a valuable tool to investigate biological functions of metalloproteinases and TIMPs at the "omic" level.